Objectives: In evaluating the historical context of the first description of Menière's disease, its association with migraine headaches is compelling. We have outlined the events and observations of Prosper Menière, which led him to establish a link between migraine headaches and his eponymous disease. Study Design: Prosper Menière's original French writings were translated by our group and used to recount his observations and thoughts. Miles Atkinson's English translations were used as a reference. Additional otological texts of the era were also reviewed as it relates to Menière's disease. Methods: Prosper Menière wrote a series of four articles 1 year before his death. In one of these articles, he makes references to migraine headaches on several occasions. These original writings were analyzed, and the physical findings he described were interpreted based on their relation to migraine headaches.
Results:
The passages in his published articles provide historical insight into Menière's observations. His writings describe in detail symptoms of migraine headaches uniquely evident in his patient population. Through his observations, he recognized that in addition to exhibiting symptoms of tinnitus, hearing loss and vertigo his patients also suffered from migraine headaches. Conclusions: Although his colleagues discounted Menière's theory concerning migraine headaches, he continued to make deductive inferences and publish his findings, leading to the association of migraine headaches and Menière's disease. Today, this association continues to be debated, adding to Prosper Menière's legacy. Key Words: Dizziness-Headache-Historical-Menière-Menière's disease-Migraine-Vestibular migraine.
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In 1861, Prosper Menière (Fig. 1 ) described in a series of four articles a group of symptoms that later became known as Menière's disease (1) (2) (3) (4) . His observations made him the first to recognize the symptomatic triad, which includes vertigo, tinnitus, and sensorineural hearing loss, as a single unifying syndrome sharing a common etiology (5) .
According to the current American Academy of Otolaryngology-Head and Neck Surgery (AAO-HNS) criteria, Menière's disease is diagnosed clinically based on the presence of vertigo, tinnitus, and hearing loss (6) . However, these criteria do not include a fourth symptom observed and described in Menière's original writing, migraine headaches. More recently, the significant overlap between migraine headaches and Menière's disease has prompted consideration of a common etiology between the two-an idea Menière had contemplated (7, 8) . This article examines Menière's original description of migraine headaches and their relationship to the triad of symptoms in Menière's disease.
The recognition of migraines and its association with hearing and balance was first identified by Aretaeus of Cappadocia in the second century in Rome (9) . It was at this time in which the pathophysiology of migraine headaches was re-explored. Interestingly, in 1856, Aretaeus' work was translated from Greek to English 4 years before Menière's publication. Before this, German-born physician Emil du Bois-Reymond and Mauritian Charles-Edouard Brown-Séquard were the first to publish theories on the pathophysiology of migraines in 1860 and 1861, respectively. Brown-Séquard publically refuted du Bois-Reymond's claims that migraines were the result of sympathetic changes on blood vessels, which he suggested could better explain seizures rather than migraines (10) . During this era, two schools of thoughts on the etiology of migraines predominated. One group considered the source of migraines to lie within the central nervous system, while the other thought the etiology to be of vascular origin secondary to vasoconstriction or vasodilation (10, 11) . At the time of Menière's publication, these discrepant theories undoubtedly impacted his predictions and writings. Within the context of this debate, Menière contributed by suggesting that one etiology of migraines can lie within the inner ear. (12) . Specifically, we analyzed the content and context of Menière's writing for any description of migraine or headaches in his patients and their relationship to tinnitus, vertigo, and hearing loss. In addition, we reviewed pertinent writings of otologists who were contemporaries of Menière's as they related to the disease to determine the context in which these new ideas were being propagated.
RESULTS
Prosper Menière's first description of migraine headaches is focused on their association with the triad of tinnitus, vertigo, and hearing loss.
Excerpt 1: ''I do not hesitate to regard these migraines as dependent upon a lesion of the inner ear; they are accompanied by noises, by vertigo, by gradual diminution of hearing. . .'' (13) Later in his writing, Menière describes a patient experiencing what seems to be a migraine-related visual aura.
Excerpt 2: ''The faces of [the patient's] parents seemed to him covered by a greyish veil.'' (13) Menière continues to elaborate on the presence of migraine headaches in his patients by proposing a relationship between migraine headaches, tinnitus, vertigo, and hearing loss. Excerpt 3: ''If it is incontestable that individuals who are a prey to vertigo with syncope and vomiting have at the same time head noises and rapidly become deaf, it is not less certain that cerebral states, called migraine, give place in the end to similar attacks, and the deafness which arises in these circumstances would seem to us inevitably to be related to a disease of the same nature.'' (13) To bolster his theory, Menière notes that although migraine headaches are common, their incidence in these patients is unlikely to be a coincidence.
Excerpt 4: ''Persons affected with chronic migraine are so numerous in the world, it is easy to assume oneself of their state of hearing, that it should soon be possible to be conceived of the truth of the fact that we have established as a result a mass of perfectly conclusive observations.'' (13) Furthermore, Menière concedes that not all migraine headaches are necessarily associated with hearing loss or deficits of the inner ear.
Excerpt 5: ''It is, of course, understood that we do not regard every case of hemicranias as dependent upon a disorder of the inner ear; one knows only too well how often the same symptoms can arise from different causes; but we believe that it can be asserted that many so-called migraines are only the index of a morbid process leading infallibly to deafness.'' (13) In addition to auras, Menière describes a drop attack seen in a patient with migraine headaches comorbid with Menière's disease.
Excerpt 6: ''Suddenly she felt. . . 'a rush of blood' to the left ear. She was seized at the same time with an attack of syncope but without nausea'' (13) Menière also specifically describes the details of the vertigo as described by the patient. Excerpt 7: ''. . . the patient was carried to his bed completely helpless. Consciousness returned . . . everything in the room seemed to be turning, the patient said that he was seasick, he clung to his bed as if fearing that he would be thrown out . . .'' (13) Menière also continues to describe the ear fullness commonly experienced by the patient. Menière also describes the unique nature of hearing loss experienced by the patient. Excerpt 9: ''. . .but it was soon noticed that his hearing was diminishing, particularly on the left. . .'' (13) Moreover, Menière's writings elucidate his effort to explain the etiology of migraine and associated symptoms by comparing symptoms of patients after sustaining physical trauma.
Excerpt 10: ''Perforations of the drum, produced by an external cause, . . .do not give rise to the attacks of which we have just been speaking.'' (13) Lastly, Menière invites his peers to examine these migraine-suffering patients for themselves. 
DISCUSSION
In his writings, Menière noted that migraine headaches were repeatedly present in his patients with vertigo, tinnitus, and hearing loss. In excerpt 1, Menière proposes a common etiology between migraine headaches and the symptomatic triad of Menière's disease. Menière's observations allowed him to deduce that migraine headaches were a unique symptom present in parallel with, but not consequential to, the triad of symptoms of Menière's disease.
Furthermore, Menière's descriptions support his clinical judgment of his patients suffering specifically from migraine headaches. In excerpt 2, Menière describes a patient that could possibly be experiencing a visual aura, a symptom classically associated with migraine headaches (14) . Those with migraine aura can suffer from a color perception aberration (15) . It has been observed that migraine sufferers with aura have difficulty distinguishing red and blue colors (16) . Alternatively, the description is also consistent with a patient suffering from a scotoma, another symptom commonly experienced during migraine headaches (17) . The inability to perceive faces because of a scotoma could be interpreted as having a ''greyish veil'' in the visual field. Although impossible to determine with certainty from what the patient was suffering, migraine headache with aura is a likely diagnosis. Moreover in excerpt 6, Menière discusses a patient suffering from syncope, or ''drop attacks.'' Drop attacks, or ''crisis of Tumarkin,'' was originally thought to be an independent inner ear condition separate from Menière's disease (18) . However, based on our observations and those of Menière himself, in addition to the known link between migraine and drop attacks, this likely represents a migraine related problem (19) . Interestingly, the link between migraine headaches and syncope is also well established, bolstering Menière's clinical diagnosis of migraine headaches in his patients (20, 21) .
The constellation of tinnitus, vertigo, and hearing loss is repeatedly present in Menière's writings describing his namesake disease. However, migraine headaches are not currently part of the diagnostic criteria for Menière's disease. Menière reasoned that although migraine headaches experienced by patients in isolation are not linked to the group of inner ear symptoms, when present in conjunction with tinnitus, vertigo, and hearing loss, he argues that a common etiology linking the symptoms exists (excerpt 3). Furthermore, in excerpt 4, Menière questions whether the presence of migraine headaches in his patients was inconsequential, or indicative of a clinically significant pattern in his patients. Menière suggests that the consistent presentation of migraine headaches in his patients makes them unlikely to be comorbidities. Rather, he suggests they are a distinctive component of the syndrome later coined Menière's disease with all symptoms sharing a common etiology. Excerpt 5 further supports Menière's proposition that migraine headaches share a common etiology with tinnitus, vertigo, and hearing loss when present in patients. Menière concedes, however, that not all cases of isolated migraine headaches are necessarily linked to inner ear pathology.
Menière's description of vertigo in excerpt seven is significant since various pathologies can cause vertigo. Notably, distinguishing between vestibular migraine and Menière's has been difficult to this day. With present-day knowledge, it is possible that Menière may have incorrectly diagnosed his patients who might actually have been suffering from vestibular migraines. This, however, is unlikely. As illustrated in excerpt 7, Menière's description of vertigo is one of true spinning vertigo in which the patient describes the room spinning, which is a known feature of Menière's vertigo (22) . This is in contrast to dizziness experienced in vestibular migraine, which is often described as dysequilibrium (23) . Despite not having the modern audiometry to document symptoms of hearing loss, Menière continued to detect and describe hearing loss according to empirical documentation of patient accounts and describe symptoms unique to the classic presentation of Menière's disease. This is designated by both excerpts 8 and 9 which depict unilateral fullness and hearing loss, symptoms that are more common in Menière's disease, especially in the early stages of the disease (24) . These detailed descriptions of symptoms described by Menière, are highly consistent with the view that he was indeed documenting Menière's disease and not vestibular migraines.
Menière not only identified symptoms of Menière's disease but also sought to understand the pathophysiological mechanisms responsible for these manifestations. Drawing from his clinical experience in treating patients with otologic trauma, Menière noted that trauma to the inner ear that presumably results in a perilymphatic fistula could mimic the symptoms experienced by his patients (excerpt 10). Menière's writings suggested that he ruled out physical trauma as the cause of his patients' symptoms and proposed that intrinsic changes of the inner ear were the primary cause. This was an innovative proposition, and Menière acknowledged that it would seem implausible to most. In excerpt 11, Menière advocates that if his colleagues meet his observations with skepticism, they are welcome to observe his patients for themselves.
Menière's colleagues took note of his work, which led to discussion amongst his contemporaries. In an article published by Armand Trousseau following Menière's presentation, he mentions Menière's work, and does mention headache and migraines but not as it relates to vertigo (25) . Additionally, Menière's response letter to Trousseau includes no mention of headaches (13) . Later in 1874, Trousseau mentions Menière's observations, and includes headaches as one of many symptoms, but does not elaborate or state that it is indeed migraine headache (26) .
After Menière's death in 1864, otologists Anton von Tröltsch, Adam Politzer, and Hermann Schwartze published the first volume of their journal entitled Archiv für Ohrenheilkunde-a new journal dedicated to otology. In this journal, there are multiple articles authored by von Tröltsch, Schwartze, and Arnold Pagenstecher referencing headaches in relation to recurrent vertigo in various contexts (27) (28) (29) (30) .
Furthermore, Menière's influence on his colleagues is further strengthened by Adam Poltizer's visits, as documented in biographies of both Poltizer and Menière (31, 32) . It is unknown what was discussed between them since the details are not documented nor presented in Menière's journals (33) . Nevertheless, 5 years after Menière's death, Poltizer published a description of Menière's disease, but does not make any reference to headache in his description of vertigo (34) . In that same year, August Lucae, references Poltizer when describing a patient suffering from the classic symptoms of Menière's disease-in this description he includes headaches as a symptom of the disease (35) .
Additionally, Liveing, who observed the connection between migraines and vertigo 2 years later in 1863 to 1865, published his findings in 1873 (36) . Despite this, the relationship between Menière's and headache failed to receive further study until a century later first by Atkinson in 1962 (37) and later Hincliffe in 1967 (38) .
The prevalence of migraine symptoms in conjunction with vertigo at the time of Menière's findings is unclear, since a definitive connection between these entities is only recently being elucidated. Despite this, the publication of these findings in multiple journals and by various authors, the prevalence can be inferred. It is evident that headaches in the context of vertigo and hearing loss were not a rare occurrence.
Menière's original proposal that migraine headaches are related to tinnitus, vertigo, and hearing loss is not unanimously accepted. Migraine headache is not included in the diagnostic criteria for Menière's disease (6, 39) . At present, efforts to understand the pathophysiologic mechanisms underlying this association with headaches are on going. The existing mechanism of Menière's disease is described as a change in both mechanical and chemical factors within the cochlea (40) . However, the pathophysiological link between migraine headaches and Menière's is less clear. It is suggested that activation of the trigeminal sensory neurons causes changes in vascular permeability of the cochlea, resulting in the symptoms of Menière's disease (41) . Others have characterized various pharmacological and physical maneuvers to treat the vertigo associated with Menière's, but no therapy has been proven efficacious (42) .
Currently, Menière's disease is diagnosed clinically according to the AAO-HNS criteria (6) . The symptoms of vestibular migraine are diagnosed independently according to the International Headache Society (43) . Despite this distinction, much overlap exists between these two diseases. Notably, vestibular migraines has been shown to present without any headache symptoms in 30% of cases (44) . Interestingly, one study found that 51% of patients suffering from Menière's also suffered from migraine headaches (45) . In another, 45% of patients with Menière's disease suffered at lease one migraine symptom (7) .
Menière spent his entire medical career attempting to join the French Imperial Academy of Medicine. Despite his prominence as a physician, he was rejected twice because he did not have enough votes. Menière was only given one opportunity to present his work, but very few academy members attended the presentation because of inclement weather (13) . The presentation left the members unimpressed. In response, the committee members did not discuss his presentation, but rather, created a committee to revisit the subject-it is unknown if this committee ever met (13). Menière's article received attention 1 week later when Trousseau, an academy member, referenced Menière's work and brought the discussion to the forefront (25) . Despite a lack of uniform consensus, Menière's work has prompted the discussion of the link between migraine headaches and Menière's disease, providing the impetus for investigating the relevant underlying pathophysiologic mechanisms of this association.
